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[ m&m i ] mm nmmn r >^mw.<7>wmimz 
7-;ws i mmzw, i ttfiiSraEA-ts i -3 strati 

<z>±iass 1 sua* 37tus2 ssatiis lt . 

^wnmmizikmm £ »« u ±ism 1 at/® 2 wttn 
-^mm-itmmitK^Lz Lxm^mm^ 

h k l x ii& < mm<D±m>—}v ntry t-^m* k 0 
[ tt*ii 2 ] ±t em 1 atf m 2 mi . i/y^ 
t t m 1 2 ^ v rrtifrnwmt . mmtrnta s #l 

tz a >v ^ ^ k t L X mm § it 5 l tiBBlwSr 

mztLtzjimsFmb Lxm<m 1 «*ssfc £*u 

±ie3&®t=Mfcti, 2^g -y h^ftfmjjStffiJrcr-feX^j; 

[ if s?H4 ] _tiESi«**#t={i , mmcom 2 aims 
t Lxm<im^^m^t^mm^m^ms.mm^m 

[if*H6] rta5TV'r^*fl^5«iS»X{i^>'K 
U 



y-r^mzftLxmm-mt lt§k»j<7>£k^- 
>vvitmzmLtzi\kitw&t^&wmmxw\yY^ 

■y K 

[ it s ] t*f& w± , m 1 «i *is«tt=f=f*Ko 

i*Mt& XT^tsmwcmeizimeMssmxii^y 

F-fe.y k 

±Mmm^mzmm^tif^m^w-mt Lxwi<mi 
±3mnfa*mziz. ±mmm^m^-)v y t <r>mm 
z t zmwLk-f&Ty^i-^tkfflft. 

t<bcr>? ij 777 << y^/^tiimm9i l zsim^>Ty7-f- 

[0001] 

ryftttss. .iwvftit ry-r-^coss&Tffl 
k ixm< ±my°i/- hxamk . mm? ( l-pxii 

(P I FA) t \jX%\tJxX\^h * 
[0002] 

wmz\±.. mm, n o k i a 2 1 1 0 bv^ommn 
&xm.fz£tix^&mmmfrt>%n£>ixx\->& x oiz^ # 

^Tyrl-m^-li. Nokia6110tU 

o^mmwi&xmmztix^^mmwifrhm^fixv^ 

J; die, tmmMTy^-i-lzm-oXithhtifz* 
*mSIA«i. Nok i a88 1 0 b^io^BWiW&cym 

isssr^L, zcommmii, p 1 FAsomt-feSr^-x 

gyll GSMC090 0MHzSS(777yy?89 
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0-9 1 5MH z Rtf??? y V y 7 9 3 5-960MH 

z)ffl«{,wi)j. ryfttfit i/4ifcn^*f 

mzW^tlh. P I F ACD^WW^mt. 3 2X2 
0X4mmt3ig^§iX-S.„ 

[0 0 0 3] WO 9 5/2 4 7 4 6 -§-(3. 2oc7)HStB<J 
W5r¥ffitfc \ jesses ix*riHm*#:£- 

*-T-g>l*lSI!r>-r'^SrM^tTV^» ■lory-riSi, 
GSM900MHz *f & ^ f"^ 

Six*, WffltiDMSH^-^^^S-f-S 
[0 0 04] *H#rFffl5, 7 64, 1 9 O^IJ, itft 

[0 0 0 5] C. R. u—^^jURX/R. D. A-f-j; 

r-fi)1^9 0 0/1 8 0 0MH zifCIL^ 
3yv\ 0 ^h^:P I FA (A Compact PIFA suitable for d 
ualfrequency 900/1800MHz operation) j fiffi-^SIfcS: 

tiK i eee h^vf ?y a yx ■ *y ■ r^ftx ■ 

TVF ■7nA7-y 3 y, 1 9 98^4^.1^4 6 

5, 7 6 4 , 1 9 0-^t=fE3KSil/l^#t«t 
fci>e9T\ 3Jlr;x7^«^M&£&&£fM3LT^ 

[ 0 0 0 6 ] X. Z . D . iVJRlfP . S . *-;1^0 
r ZLMffi-$MiO¥-W%MW F - T >- T"?- ( Dua 1 -Frequency 
Planar Inverted F-Antenna)j bM't%>Mi'jt&, I EE 

Eh7 y-f ^ ^ 3 >x ■ ^-y ■ Ty-ri-x ■ ry h ■ t 

PA^-yaV, 1 9 9 7^1 0E. H4 5®. HI 0 

^loll 9 0 OMHz^^/ttocoSSr^ 
y^yf-Sr^-f-^^O-C&S. ;wt.yf|;(l 1800 
MHz^^Jj^T^S»^t LT«</iftt9 0 0M 
H zffi&T) 1/4 LflXO «y r-^fgft^ 

[0007] 



[0008] zcomm, Ty^-r^w^^wm-th 
tzfoco^mm^Mzs:~>xm&^Kz> „ x. coaw 

M&mr;~)v<nw, 1 shksb i am* aiA-r-s. «t 3 * 

#5 «t 3 K&SteSfcttLTg&SS*^* toi 3 

izMiRZti&Zk «fc 7yft*#:« 
itfl t LTi&< fISiJ«^;«^-;P H fc7>f« 

->w%t>ti&. mmz. 7>-ft*ft(i m&tftmz 
m Lxm^m^y^x^ - y 9 it^<mm^ t mm d 

S3 i t ^T"& s„ ^ 7^ro*XH, f y ^-tUSiJfO 
h. 

[0009] m«Ih(4. 

[ooio] it, mw\cD&mi/~>vvzm 
t&mt Lxmrn^zTyT-i-msttzfemi- ztztbcoT 

->t Lxmmztitzim^mk LT«<mi«»« 
[0011] fsm*#:(±. ry^^tcM-rsffit^® 

+ fc: 1 o<?5j-=l •/ h k LXM 0 ffi 3 -I t ^'T" ^ h . 

[0012] ism^sraa-r^sa^'TSrr^x^ 
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mst,zmf& zti/zj:^. is—ji-viw vxm/h p c 
b *)3*;fjtt3 * ? ? £ tern l t , mm^w^mm^m 

[0013] nftmzx §ryftgi«±/-^ aw 

T>^^a*sffi-r s - t xh h . 

[00 14] 

[ mmmmcomm iini *%bh k «t § misst^? 

€f£H(4, ^-^"7^2, r-r-xrWS, ^y/^y 
t£?>A^ ^t- #5, M'^^n*y6 (IHPU>> 

S. #i U^SSHBBJBfc: 1(4, *>y 
b T 7-7£1®xmmthZ>CDXfc&fiK a-V^x^-y 

w-tmt LTistt-rs utitis. 
[ooi5]jff* Lxmtmm^zxfiu. v i 

(4, Ttl'7T — *—XV'y?*—bLXV&Sl*r—? r >l' 

~y°ib^ 2-xov:? 8£, 2^><nn~}VUW^ 
- 8 cnm&SM&Z. , - 8 co-r <"±tc S -r -i x r ^ >f 
(4, n^Xti^M^-^fcBLfcLfc'K 3-/^£*IT 

[ooi6]i2ii mmm^tjt L^mmmcomh 
mw^m^mmmzT^-thcov. zn^co^Hi. * 

L^^mMMMli, GSM9 0 OMH zM'GSM 1 8 0 
OMHz^y h 1 7-?bZffi&LT:tim%tL&t/ s ^ \>%h 

*»4, mcvmm**yhv~7izmmLxmm-t 

&Zb S„ 7'a-fe y*r 1 8(4. OTtPlflt}*^ 
Si£fI/gfi0B 1 9Xi/7yft 2 0 fcgTff&Jtxh. 

[0 0 17] v>f?n*y6ll (fcoxb°— f-^r 

xb-^HI-^-(4, #iR(4\ GSM?-5W7f7x 
7£t#-W7n-fe7tl 8^feMStil>o X, T 
P-b7tl8li RAM^t'J17aM"777^aR 
OM^^'J 1 7b, S IM^-F1 6. f-fXrW3 

^S*14ll rnt^f 1 8*^D/Aayn*-^ 

[0018113, 4Sl/5i^BIf,i^j;-3t, *1 

fiat «fc &r>^i-mwcDitft wmmmu. 2 

^W&Sfcih BP^r>-x^«SiWHi: LTi6< y~)V 
K 2 4 t , 4|a7->'4 1 ^«3ilfc^flo|=*4 
0 t £fl;t , #M^->i44tliS^mi: LT«< . 7° 



U^MUBS (PCB) 2U1 @^$*rcvv^«f£ 
tfOmMgP.Fcr^^SL. ^LT>—^F2 4(4, .rft&O 

B2 lWgNffij&tfiHiSfU -^ife, i—/l/F2 4(4, 

cDWTltt^JRW 23#PCB21 t¥Ettft § ft, <?- L 
TPCB2 lCOlM^S^XTV^V^RX/TXgffl-^, » 

m^y4 3^mxry^^^4o^mmL. mm 

ftMff&4 2£Wt--g». 

[0019] mfse^ifiap^T-yT-Mg^^ieas^i 
s. 

[ 0 0 2 0 ] MAti* tzty i. dt, i/—)VV2 4 
(4, «f^O#A-£*tLT£;fl££rt^£fcftO^ 
«75yy'2 5MUUS„ ;L-F24(4, ^3 0 
£it4*?yA-^fc±'3PCB2 1fci|j£3;J-l5. 
-;l/F2 4tit It, H^iiTU^iSlM^-F 
3^^^«/i*6c0^fl!J8B2 6^'fS^t^^.TV^ . S I M 

#-f(4, xmm2 6cnm^zwm.^fi. zLxwmzix 

TOIM 2 7 ^ISit^a, £ eofSJSfc: fc^fljaJ 2 9 

(~, ¥®fflJsSi2 7{±, 7yft**4 0^i (JdlJ) 

2~OC0WJl&XTV>7'^£M2 8 t*LTV^. 

2 4 tt±, clcOffl^tfe^TSffiTWfc^^ffl 

[00 2 1 ] i6W7l:ii7yft*ft4 0*^§#1 
Tfc9, ±ffiH (117 ) ^^SJ^^J:-5t, TVf-i- 
^«^4 2(4, ^K^^-V£7)^g|54 5<^t«BtBa 

SSftT^s,, fst*4 2(t owfMU 
A^ffit/s^ v^eiftt L-ciaft^tL, pcB2itr 

ftg|54 4^"ffMb°^4 3«±g|5tfc^TgBS£K l 7^V^ 

tv^„ $«gp4 5^s^«(4. mm^mz-th 

[00 22] ii'^->4 1 «^g|54 5 {4, iX 'J 
■y h 4 6 t , i<?0±X U y h 4 6 O+ral^ 1 /3gP^ 
A>^«t-S^§^X 'J «y h 4 7 t Wlffll^iKSfLS . ± 

xij-yb4 6os$, -e«jtiiiiss ; {4, ry-ri- 
<n2->^mm^-4 am/ a 9cn^m.mmki,z±%<^ 

m-tt, nttB4 5 {4, 4±ilMMSgP^-3 9 £gT2-? 

<Difcm^4Qmf4 9bzi\i\/ybX'foh, #mt,^ 

WSilTIi, 20<7)mit»^4 8SI>'4 9(4, 
GSM9 0 OMHz^^atX 1 8 0 0MHz»fffl 

[00 23 ] 9 0 0MHz^tfcft£J£lhf«^4 8<50 
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5 2^ot, mmmn (^PAx^-t) **^u ^4 

6 «Jgg|3 5 3 «H *} £mmzM®T% h i a . <I 

ffi§fLSJii:t*S. 5 2 Ji. Stlf*^4 

8 2E^^^(-feit-S»^itS^W#^±SJ[l^-& £ b 

[0 0 24] XiJ.yh4 6«:ll &ffi¥ffli:<Z>3« 

8 (06) ^fSH^tlTV^ ;«^5 8 
Ji. GSM9 0 0MHz»*lMISiJ»^t^ o 

&^^5 8^mM^tl, ZtlizXK). GSM9 0 0M 

h z ^*knfflmm.mf't>ti& . 

[0 0 2 5] GSM9 0 0MHz4±fi3S?-4 8(7)JtlH. 
IHvTfi,. ^C0*§(±. G S M 9 0 0 M H z CDStKMS 
»t*fUC8i}&3;h.S. GSM9 0 0MHz4tJi3g^4 

[0026] 4±jg«^-4 8tf)$fcSH5 9^'J|W5£\ 9 0 

5 9l±„ X>J ■/ h4 6^^PgP«#i£-r-l 8 0 0MHz 

y -y h 4 6<oMP95tBiBf^-s«jft^ t comcom&jm 

% h , 9 0 0MHz 4±Jg3!?^ 4 8 

[0027] X'J 7 h4 6<JDrti#— ST\&-o9 0 OMH 
zftiif4 8«S*^l> (SB*t=l&l*»o-rrfJj6«iffiia 

[0028] X'Jyh4 6 CD j|$ . #t . ^-COMHii, 

9 0 OMHzC04±jBJKi$i5:t^;i; <iJ#U X>J.yh4 

[0029] x y >y bcortiti. ftigJUigiiS.WfiJftwM 
:ti"£&5g-f--l> o X 'J -y h 4 6 ^'fflV ^tl b\ 9 0 0 M H z 

§ ( x y -y n 4 6 fiowat^o Titns BSEcosse^ 

[0030] x y >y h 4 6 (2, ft±f (f#*1#S «fc 

•5 tiaif$tl.-S), L^L^^, rtWJE^X y -y h 4 6 

^l^-r-5>^^4±®S^4 8««/hrti*iM^$ttS^ 

rftti. r>'7 : -^#:0}f^^Sl;^K l 9^<E4tg|i6 8 
4. £*U±, JlH^S^'iiaD^-S^t»^-4 8c04tffi 



[00 3 1 ] a XUvf4 6$rgilg|3 

4 6 i:Jfflft|p4J-6 et^facDftaEfi. i2«'9 0iB#l 7 
6\f "lE^ "\sl2* Tfo&ntm&LW 
[00 32] i^t^X, X'J »/h46(l I9tSti 

a tc. T*-^v-s.SR#6 7 b txm&m&^M5 

[00 33] 1 8 0 OMHz^tSfcfcftSffiStfg^ 9 

4 7 «s*wm ^ coftauf isas4J- 3 9 * sia^-s . m 

2^y-yb4 7)l GSM900MHz»fel^f 
WrflSrigJlJL. f LTGSM18 0 0MHzf«{:B^ 

<?)W&i. V**&1j<r>xfohZbWWm%tiiz. zti 

[0 0 34] ^COXO <yh 47 CDmZ. G SMI 80 0 
MH zf «Cft^tf ttrUCif JMt. X'j7h4 

|S]B$t. &«'J >/ H±, GSM 9 0 OMH z^« 
«4*ii*^4 8Wf[Jf#Sr}i^-r-& , ^tLfe. X y -y h t 
(i. 0. 8mmgJK<^S^hrtli;. 4. 2 mmgJK^ft^ 

it. 9 0 0MHz^i|gC0#iSrtlt, 1800MHzf« 
t £ i&g-T & . X'J-yh4 7^4|Hiii:\ 9 0 0 
MHz^M^&it-S^iSm^'^ . 1800MHz ^ii 

[00 3 5] ^-yhS|5#6 Ki. 9 0 0MHz©i[^ 
Mtt^Ol 8 0 0MHz^77-5 4tS$^r^J;3l:i 

[00 36] 1 8 0 0MHz^«4tfg5S5^4 9{±. T 

y^^mm^mb Lxm<iy-)W 2 4\,zm^x^. 

(i. 1 80 OMHz^^4±SJW|lSI&2rTff\ fLTT 
Vft^y-;Ph'24/PCB2 l tzWOWthtztb?) 

^fflm?l (H6S.y ; '7^EpC) ^'b°>-5 ICO 
Ml Q Sra® Lit^t: . i<—>V K 2 4 WfMiJ«ffittL>S^i[l 
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[0 0 3 7] Ty-ri-'kiy~}VY 2 4tSg^?t*6 

f^s i i:iii*£7)Sij£7)fc.°>-5 7^m.n^rixv^h. 

[0038] H6 Sr#BS-ratS\ Mtt*T7- 5 4 
te, 1 80 0MHz^«4±|iJf^i££M^U 
[0039] H 6 7 <7Ml%MlZ7K-tT > 

nmmx\±^ 2^B>vh izmm § its 75 xf - -/ ? *m 

tf&m 1 § ft S . ftMT >~r 
[0 04 0] #Htt$ffifi\ rj^^^Kr^X^'/^ 

c^^znmt, ry^^x t- o -yyy^yb tx^m 

m&BM^Z Xtlll, arec S - 1 3 1 

(GF30%)at/Xarec SP-150 (GF3 
0%) 3&s, |ly 3 7 FSyi2y a ^btffiffl 

§ftS„ »4L^Mm«Wti, ^y^^^^>y^^ 
'Jxfi/y (sps)?*4. |5l«^tt^*-r-S>SiJiO 

WPk #J;it£. f- 5 (Questra) Q A 8 0 2X(i 

XK( Catalyzed) SP S RTP4699X7 
9 0 0 7 ^ffiffl-T 5 i b t>TS 5 . 
[004 1] r>-f-^^ffl-f-S^46«W4t LTi^S 

Mzmm-th x o vmtt tz^> \,z&mmmm\ * - b 

^cr>mm^mmzmW^RS-t, Xarec S-l 
3 1 ( G F 3 0 % ) M.U-X arec SP-150 (G 
F30%)(t ASTM D 5 70f^>*ffiKiil 
fcf . 2 4 t^m^fz 0 <^##l»JK$s# 0.05 %TS> S o 

[0042] zixbffl&imm<?Mmi.. -e 



wm±. ±thx, 3. o%uL3. l^mnmiz 

asfc^iBjiORiffiti^fSratrr. set. mmmiz 
fc{t4*4j-o#ftti. ^t«#;#tt^ l < #»-rs 

[0043] L^mmkzxtas, ±ib 

sory^^*#=4o*Mjgt--s.*ffi(S. ftfmfi^sps 
z^mz, mmco&mj^-yzmiL't&tztbizft 

[00441 114 (a)!l Mffitira-b^i7)i* 
«$:aB<&*f\ f& 1 gffii: LT , HI W$2 
1 0 IStA'l 0 2 0fS^^'ffM§tL-S»o 

^epAT-^-r i o^z.. mi v->v 1 2 0 
v—>v \ 2 1 ^vm^xmrn-th^ tizxixftm^ti 

S17-;H2 0(1 2O50|5]— CDMgP^ (Ig2<^ 

M9J^l 0 2&V1 0 6) -^U *LTH2^y-;H 
2 1(i, 3 ocDMglS^ (II 3 fDfflSPiJ* 1 0 3 t . ZtllZ 
WSf-TS 2 1 SSPii- 101^105) **LT 

v^s. na^i 0 imm2gm#i 0 2tcj:^T 
(^fovmmmmit. mi 4 < a > < b > 

El 1 1 &tf 1 2 tSrrsaew^fcrJt LTfB^tS tit 

. ^<7)>-h -7 h^ffifflsnssf^s. -e<7)f^# 

M7ntxCfct^A«l^t^, tHflili, HIS 
M10 1 HfStt^ii7t»AP 1 0 4 ^gTaA§n 

So 

[0045]^^ 014 ( b ) iz^epBx-^x a 

2-3«7-;H 2 2 l^Sl^tL. H2CD 

MSP^l 0 2 tH 1**315*1 0 0^'*tJ#$ilSo iJCV* 

T\ -y-yn 2 o(±. m2 com^i 0 2*^*^3 

«ffiap* 103 bmptomiz&z x 0 tz&mzti& . - 
tL^Mgp* 1 0 2rxs 10 3H mem/iiz^mm 

JJh.&fi:#>crffi*)c?>&mii* **§P*i 1 0 l,zftifei~ 

t.mi <5o*#=a?* 1 0 0 § ntzmm t mzy~ 
fwrmzti, zmzxKi. m2cDmmte, ^.mizy? 

vbZti&b. miMti&ktkb-mtZii. atuy> 
^•T>-T-+**S-ffM^So Z^>a\z]yyb^m±, 
#HS#^-1 1 2T>H£ixTV^ S2y 3 -y bCttfflS 

#-r s i t s . titiiii, h 3 o-muft 1 0 3 tta 

tft>tl£zmXU 1 0 4 SrMTaA^nS. 
[0046] ^mMr-i ■yTTn-feXiOj; a * 

SiL3tv\°^— >--CT>"T-^**<?)affltl O^rV^Ll 2 
wmcOCu^>7^^iIjD§fLS„ Cufli ff^'*<jl 
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[0 04 7] V— ;H 2 0«^««^»Srffiffl-r-§. t r i; 

i avhzti&b mmz. mi 
m 2 efntrt*^ 3 -y h zti& . us i i» . a? i saua- i 

Six. -:tr, S21II1 SI3<o»frl 0 3«iAP 

104 %mxmk$ti& o m2M§P3]- 1 o im? 1 o 6 

£0— ^TKS5iJ$fL3tSSia[S*l 0 lKZfl 0 5«- 

[0 048] 03^UL1 1 ^#H§LTl^L/try^r 
GSM900MHzM'GSM1800MH 

JIM"?**, £rfjj&*jft4 Smmt*^ iS§ffi3 7ra 
mtSi 1 ?. ^LT^Jl^-^gmmT-fcS^ GSM 9 0 
0MHz<?Djgff&4 80^(4. 5 0 L 5 5 mmffe 
GSM1800MHzgK49«Mtl 203cVi 
L3 OmmT'Sli, 

[0 04 9] 01 2R1/1 3ti, 900MHzf 
JgjMXl 80 OMHz^ii^It^-y^-f „ S n 
Wi'hMKlW&li., GSM9 0 0MHzff«tl±, -17 
dB bMfeZtl. ■€" LTGS M 1 8 0 0 MHz'iiST 
{4. -34dBfci!U5E$ixT^& < , S u =-6dB«i : 
^rtlti. GSM9 0 0MHzfit(i, 7 8MHz (8 
MHz ©ft) T£>D. ^ LTGS Ml 800MHzfi 
180MHz (lOMHzgi) tftS, 

[00 50] G SM 9 0 0 MHzfit 

{±. 1. 6dBit*0, f UGSM1800MHz 
^ffiZ'ti, 5. 2 d B i Xfoh , ^WRcOft^f^f 
14. GSM9 0 0MHzS«ttl 0. 8 d B i 
•5. f UGSM1800MHzfiT1i 3.2 3d 
BitM. ^fr^JtetSPPte. GSM900MHzf 
WZ~\i. 70%Xh v ), fUGSM1800MHzf 

mxn. 6o%Tfo&<, tp't-nmmmi. 925 

MHzSt>'l 7 9 5MHztjj5, 
[ 0 0 5 1 ] Ell 2ii. «Kffi«aflJ^jlLTGSM9 
0 OMHz^HfeV^Tjfctt^tLSm^J^l - 6dBi 

1. 6 dBfiV^fc^U^S. HI 314. 

M l-X G S M 1 8 0 0 M H z W&fcltJ V vfJJctf £ 

[HI ] afcSgBHtiS^yH^-^^l^lScDtff* 



[H2] ^)V7-x\$^-yvx^v tmm-t 
[H3] r>-f-^co^m«t^:S:*-taiTffiia-c"j)-i>o 

[H4] lllSSWT^-r^^^K^-^HSrffljt 
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